was then refluxed at 100 °C with stirring for 12 h. The supernatant from the reaction mixture was separated, dried using a rotary evaporator and the resulting residue was washed using acetonitrile and acetone solvents to obtain the pure 15 N-substituted phthalimide. In the second step, 15 Nsubstituted phthalimide was converted to 15 N-cholamine by the alkali and acid hydrolysis, respectively. For the alkali hydrolysis, 1 N NaOH was added to the aqueous solution of 15 Nsubstituted phthalimide and the mixture was kept stirring for 30 min. For acid hydrolysis, the resulting mixture was mixed with 12 N HCl, the temperature was raised to 70°C and kept stirring for 12 h. Finally, the mixture was dried using a rotary evaporator and the resulting residue was washed with acetonitrile and a 25:75 mixture of water/acetone to yield the pure product, 15 Ncholamine. Figure S1 : Portions of the protein precipitated serum spectra before (blue) and after (red, higher intensity) spiking with authentic compounds to distinguish metabolites in the overlapping regions for quantitation using Chenomx software: (a) and (b) spectra spiked with arginine; spectra in (b) indicate that lysine peaks, which do not alter by spiking with arginine, do not overlap with arginine, which helped distinguishing lysine from arginine; (c) spectra spiked with serine. 
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